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Abstract
We report two cases of cerebral abscesses with polymicrobial
aetiology including Mycoplasma salivarium. In both cases, Myco-
plasma was found incidentally, suggesting that a broader aetio-
logical spectrum could be found in brain abscesses by use of
molecular techniques targeting fastidious pathogens.
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Microbiological ﬁndings in cerebral abscesses are dominated
by members of the oral ﬂora, mostly streptococci and anaer-
obic species. Very few cases with isolation of Mycoplasma
species have been reported, and this might be related to the
difﬁculty in detecting these species by the culture methods
that are routinely applied [1–4]. With application of bacterio-
logical culture methods with a broader spectrum and with
the introduction of molecular techniques for identiﬁcation of
bacterial pathogens in brain abscesses, it is possible that a
wider range of pathogens could be identiﬁed [3,4]. Conse-
quently, Mycoplasma species may be more prevalent in cere-
bral abscesses than hitherto believed, and here we report
two cases recently seen at our institution with isolation of
Mycoplasma salivarium, a species not previously reported in
this condition. In both cases, the ﬁnding of Mycoplasma was
incidental, resulting from the inclusion of techniques that are
not normally used.
Case 1
A 55-year-old male with past alcohol abuse, oesophageal
stricture, poor dental status and previous lung tuberculosis
was admitted in an afebrile condition to hospital after
3 weeks of dyspepsia, headache, and impaired coordination
of the left-sided extremities. Cerebral computed tomography
scan revealed a 4.3 · 5.6-cm abscess and associated mass
effect in the right parieto-occipital lobe. During subsequent
neurosurgery, 70 mL of pus was aspirated. Cytopathological
examination showed no indication of malignancy. Bacterial
culture identiﬁed two different strains of Streptococcus angino-
sus, a non-haemolytic Streptococcus strain, and Prevotella
melaninogenica. PCR on aspirated pus with primers directed
against Mycoplasma-speciﬁc regions of the 16S rRNA gene
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[5] gave a positive result, and culture on solid Friis’ modiﬁed
Mycoplasma medium [6] yielded heavy growth of typical colo-
nies after 1 week of micro-aerophilic incubation. Indirect
immunoﬂuorescence with rabbit antisera and sequencing of
the 16S rRNA gene amplicon generated by ampliﬁcation
directly from the clinical specimen identiﬁed the isolate as
M. salivarium. The patient had suffered from years of severe
dental anxiety, and when ﬁnally examined by a dentist in
hospital a few days after the neurosurgical operation, had
several teeth extracted because of chronic parodontitis.
The transthoracic echocardiogram was normal. The patient
received 6 weeks of intravenous antibiotic therapy: this
started with penicillin and metronidazole, to which moxiﬂox-
acin was added, and then there was a switch to moxiﬂoxacin
and clindamycin, and ﬁnally to clindamycin monotherapy. The
patient showed good recovery with normal neurological
status immediately after neurosurgical intervention, and at
follow-up after 3 months he had no signs of intracerebral
disease.
Case 2
A 39-year-old male, otherwise healthy, was admitted with
sudden onset of a decreased level of consciousness, severe
motor restlessness, fever, and meningismus. For 2 weeks
prior to hospitalization, he had suffered from headache and
left middle ear pain without clinical effect of oral phenoxym-
ethylpenicillin and roxithromycin. Cerebrospinal ﬂuid exami-
nation revealed 11 300 · 106/L leukocytes, with 88%
neutrophils. Cerebral computed tomography scan and mag-
netic resonance imaging showed a 3.0 · 2.0-cm abscess and
associated mass effect in the left temporal lobe emerging
from the mastoid. During subsequent neurosurgery, 3–4 mL
of pus was aspirated, and an external drain was inserted. In
addition, a left-sided paracentesis and mastoidectomy was
performed. Bacterial culture of cerebrospinal ﬂuid revealed
Peptoniphilus asaccharolyticus and small Gram-negative bacilli
that were not further identiﬁed, whereas bacterial culture of
the aspirate revealed P. asaccharolyticus, Prevotella species,
Bacteroides uniformis, Staphylococcus epidermidis and Clostridium
ramosum. PCR analysis and culture identiﬁed M. salivarium as
described above. The patient received 7 weeks of intrave-
nous antibiotic therapy, including penicillin, cefotaxime, met-
ronidazole and moxiﬂoxacin in various combinations, and
ﬁnally moxiﬂoxacin monotherapy. The clinical course was
complicated by recurrent episodes of neurological deteriora-
tion after removal of the external drain, and hydrocephalus
ﬁnally necessitated a ventriculo-peritoneal shunt. The patient
suffered from signiﬁcant neurological deﬁcits when dis-
charged from hospital after 3 months, and neurorehabilita-
tion is still ongoing 6 months after discharge.
Discussion
The current knowledge of bacteria that may cause brain
abscesses mainly relies on culture. From the current two
cases, we conclude that a broader spectrum of bacteria can
be detected in brain abscesses if molecular techniques or
special culture conditions are applied. Moreover, molecular
techniques may be helpful when specimens are taken during
ongoing antimicrobial treatment.
Only a few case reports have associated Mycoplasma
with brain abscesses [1–4], with particular emphasis on
Mycoplasma hominis, probably because of its ability to grow
on standard bacteriological media. To our knowledge, this
is the ﬁrst report on M. salivarium isolated by culture in a
cerebral abscess, and no systematic studies have come to
our attention. Although Mycoplasma faucium has been
detected by PCR from brain abscesses [4], it has never
been isolated by culture from this site, and although both
this species and M. salivarium use arginine as their main
source of energy, thus causing alkalinization of the Myco-
plasma medium, serological cross-reactions have not been
reported, and the 16S rRNA gene sequences are easy to
discern. Thus, the present identiﬁcation of M. salivarium is
unequivocal.
M. salivarium is commonly isolated from respiratory tract
specimens, and resides primarily in dental plaques and gingi-
val sulci. It is isolated signiﬁcantly more often from peri-
odontally diseased individuals [7], but is generally believed
to be pathogenic and form part of the normal oral ﬂora.
Occasionally, it has been isolated from joints [8] and other
sterile sites in patients with hypogammaglobulinaemia or
agammaglobulinaemia, and more recently it was reported
as the cause of a submasseteric abscess in an elderly
woman [9].
Although Mycoplasma-speciﬁc PCR can be used as a
screening procedure, possible cross-reactions with other
species should be borne in mind, and conﬁrmation by culture
or sequencing should be attempted [5]. To determine
whether the empirical therapy for brain abscesses should be
changed in the light of these novel ﬁndings will require fur-
ther studies.
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Abstract
Septic pulmonary embolism (SPE) is an uncommon, but life-
threatening event that is usually associated with extrapulmonary
infections. We report the ﬁrst case of bilateral SPE secondary to
a central venous catheter-related bloodstream infection involving
pathogens commonly considered environmental contaminants:
Tsukamurella tyrosinosolvens and Rhizobium radiobacter. Empirical
levoﬂoxacin treatment was conﬁrmed by in vitro susceptibility
data and produced prompt clinical improvement, but removal of
the infected line proved indispensable for eradication of the
infection. Laboratory personnel should be aware of the patho-
genic potential of these environmental organisms, particularly in
immunocompromised hosts with indwelling catheters.
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Septic pulmonary embolism (SPE) involves the occlusion of
one or more pulmonary arteries by bacterial or fungal
thrombi, which causes ischaemic damage as well as infectious
complications [1]. An uncommon event, SPE is often difﬁcult
to diagnose. The presentation varies with the organism and
the underlying disease, but ﬁndings are often non-speciﬁc:
fever and lung inﬁltrates associated with an active focus of
infection—generally extrapulmonary.
Thanks to improved diagnosis and treatment, the mortal-
ity associated with SPE has decreased, but its incidence is
increasing, especially among immunocompromised patients
[1]. Intravenous drug abuse, thrombophlebitis affecting pelvic
veins or the internal jugular, and endocarditis were once the
major risk factors for SPE, but most cases are now related
to infected intravascular devices or catheters and soft-tissue
infections, frequently caused by Staphylococcus aureus, coagu-
lase-negative staphylococci or Fusobacterium spp. [1–5].
We observed a rare case of SPE in a 70-year-old white
man with an indwelling Groshong-like central venous cathe-
ter (CVC). Two years before admission, he had a right pul-
monary lobectomy for squamous-cell carcinoma, and the
CVC had been inserted 6 months later for administration of
chemotherapy. He presented with fever (39.5C), shaking
chills, dyspnoea, mild chest pain, 8350 white blood cells per
mm3 (89% neutrophils); 154 000 platelets per mm3; 9.0 g
haemoglobin per dL; and a C-reactive protein level of
118 mg/L. Computed tomography (CT) demonstrated nod-
ules in both lungs (Fig. 1a). The echocardiogram revealed no
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